INTRODUCTION
Many data have been obtained in recent years on the behavior of distortion products produced in the auditory system in repsouse to a two-tone input signal 0c• and f2, f• >f•). The two most frequently studied distortion products have been (2• --.f2) and {f2 -A). Unquestionably, (2f• has received the most attention due to its prominence perceptually. Whereas input levels 20-30 dB above threshold can elicit an audible (2f• --f2) distortion product in most listeners, input levels of 60-to 70-dB sensation level are required for audibility of the {f2 --f•) distortion product.
Until recently, the data base for both distortion products was relatively small. Most investigations had examined distortion-product behavior for a very limited set of stimulus parameters, or had obtained data from only one or two ears, or both [see Humes (1980a) for a review of many of these studies]. Zwicker (1981) , however, has measured the (2f• --f2) cancellation level and phase for a wide variety of stimulus parameters in six listeners. A reasonable data base, therefore, is now available for {2• -f2). Detailed reviews of existing data for the dependence of (f2 -fi) on various stimulus parameters have been provided recently by Humes (1979 Humes ( , 1980a ) and will not be repeated here. In general, however, there are still few data available for the (f2 -f•) distortion product. The only prior study reporting median cancellation levels for the {f2 -f•) distortion product for more than two or three listeners is that of Zwieker (1955) . The stimulus parameters of that study, however, were very restricted. Humes (1979 Humes ( , 1983 ) has provided median data from two different groups of four listeners, but these data were obtained using nonsimultaneous masking procedures. Aside from the inability to obtain estimates of the {f2 --f•) phase with such procedures, recent research on confounding factors influencing the listener's performance on nonsimultaneous masking tasks (Moore, 1980; Neff, 1983) can lead one to question the validity of the data obtained with these methods, at.least for some subjects. Most of the cancellation data available for the (f2-f•) distortion product, therefore, are still limited either in the range of stimulus parameters examined or the number of ears tested (Goldstein, 1967; Hall, 1972; Zurek and Leshowitz, 1976 ).
An adequate data base for the •2 --f•) distortion product must be obtained as a first step toward attaining a better understanding of the perception of two-tone distortion products. The present study sought to obtain the cancellation level and phase for the (f2 --f•) distortion product for a variety of stimulus parameters from six normal ears. The main parameters evaluated were L• = L2, L2 and f 2/•. Additional data were obtained from both ears of one subject (the author) to examine the effects off• and L v
I. STIMULI, APPARATUS, AND PROCEDURES
The stimuli consisted of three continuous pure tones, the two input tones and the cancellation tone, having frequencies of•, f2, and f2 --•. For the majority of data collectedf• was set to 1500 Hz. The.f2 parameter was adjusted so as to yieldf2/f• values of 1.16, 1.32, 1.44, and 1.68. All three signals were at 0 ø phase relative to the cosine as measured prior to equalization and transduetion. The levels of the two input signals ranged from 60-95 dB SPL. The Each of the two input signals (f• and f2) were generated as follows: An oscillator (Hewlett-Packard 204c) was used to generate a base frequency. The output of the oscillator was routed to a frequency-tracking multiplier (B&K 1901), where the signal was multiplied by a switch-selectable integer value to yield the appropriate frequency (f• off2). The output of the multiplier was lead to a function generator with phase-locking capability. The signal was amplified and attenuated by custom-built devices. The cancellation tone at f•--f• was generated in a similar manner except that no amplification took place between the output of the function generator and the input of the attenuator. The latter function generator and attenuator were positioned within the soundattenuating test booth to permit the listener to adjust the phase and level of the (/'2 --f•) cancellation tone. The output from each of the three attenuators was routed to a passive mixer. The signals were equalized (Zwicker and Feldtkeller, 1967 ) and delivered to a Beyer DT-48 headphone mounted in circumaural cushions.
Five normal-hearing young adults served as subjects in the present study. Previously, all subjects had performed cancellation measurements. Both ears of the author were tested while only the fight ear of each of the remaining four subjects was used. The same earphone was used for all ears.
A given test Session required between 20 and 30 min for completion and three such sessions were required for each subject. In one session, all the data atf2/f• = 1.16 were collected; in another, all data at f2/f• = 1.44 were obtained; and, finally, in an additional session, all data forf2/f• = 1.32 and 1.68 were gathered. The order of these sessions was randomized across subjects. Within a given session, the levels of the input signals were determined randomly with the exception that all possible input conditions for thatf2/f• value had to be tested once before any condition was repeated. All measurements were made twice. If cancellation levels for these two measurements differed by more than 2 dB, a third and, typically, a fourth measurement were obtained at the beginning of the next session. This was necessary for less than 9% of the data points. The subject's headphones remained in place throughout a session. (Goldstein, 1967; Greenwood, 1972; Humes, 1979 Humes, , 1983 ). This value agrees very well with that observed in the present study whenf2/f• = 1.44. Forfe/f• = 1.16, however, a slope of approximately 1 dB/dB was obtained. This value has also been observed previously (Zwicker, 1955 (Zwicker, , 1979 Humes, 1979) .
Only one other study has published cancellation data for 
